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(57) ABSTRACT

A dispensing capsule has a diaphragm button, stake and fran-
gible membrane for a system for selectively dispersing the
contents ol a cup into an attached bottle. A frangible mem-
braned cup has a diaphragm button operably attached to a
stake with the stake’s sharp point at one end and the dia-
phragm button on the opposing end. A cavity 1s disposed in
the cup for consumable product defined by side walls and a
base plate. Preloaded ingredients contained within the her-
metically sealed cup are discharged from the dispensing cap-
sule into a bottle by simply depressing a button disposed on
the diaphragm of the cup, thereby actuating the stake to thrust
forward and apply concentrated pressure abaxially to the
frangible membrane. This concentrated pressure pierces sub-
stantially the center of the frangible membrane, causing 1t to
rupture and progressively opening it. The diaphragm button
locks 1n this downward position, holding the stake into the
opened frangible membrane to maintain the opening, permait-
ting the contents to flow through the frangible membrane and
exit the cavity of the cup.
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DISPENSING CAPSULL

PRIORITY AND RELATED APPLICATIONS

This application claims the benefit of priority from provi-

sional application U.S. Ser. No. 61/296,283 filed Jan. 19,
2010 entitled “Bottle Top Dispensing Capsule”. The disclo-
sure of said application 1s incorporated by reference herein 1n
its entirety.

FIELD OF THE INVENTION

The present device relates generally to dispensing cap-
sules, and more specifically, to a dispensing capsule for
removable engagement with a liquid-containing bottle and
enabling dry or liquid ingredients contained within the dis-
pensing capsule to be conveniently deposited into a bottle and

mixed with the liquid contents thereof.

BACKGROUND OF THE INVENTION

Many products are sold as liquid concentrates, crystals and
powders to be mixed with a liquid prior to consumption or
use. Such products include foods, drugs, cosmetics, adhe-
stves, polishes, cleansers, dyes, infant formula, drink mixes,
meal replacements, protein powders, energy mixes, supple-
ments, nutritional products and other substances. Some of
these products do not retain their stability, strength and effec-
tiveness for long after they have been mixed in solution or
suspension, yet the product can be stored for extended periods
of time if one ingredient 1s maintained separate from the
other. This necessarily requires that the product be utilized
relatively soon after mixing to prevent deterioration, spoil-
age, 1nteractions and the like. Well known illustrative
examples include epoxy adhesives, infant formula and
enzyme enriched nutritional products.

Simultaneously, the active on-the-go lifestyle has also
tueled the demand for portable, disposable and convenient
product delivery packaging that delivers a premeasured
amount of one mgredient for mixing with a measured amount
of a liguid to 1nsure that the desired solution concentration 1s
obtained. Manufacturers are presented with a number of chal-
lenges 1n merchandising of products of this genre. In order to
supply two companion products to the consumer in a single
package, 1t obviously 1s desirable that both ingredients be sold
as part of the same package such that a single package can be
utilized for maintaining such compounds separated.

Consumers are also presented a number of challenges in
using these products. Consumers often purchase large con-
tainers or bulk quantities of infant formulas, drink mixes,
meal supplement or nutritional powders. A small single serv-
ing portion of such powder or drink mix must be combined
with water or other suitable liquids for consumption. How-
ever, the inconveniences associated with the use of such large
containers of powders or mixes 1s well known. Consumers
must undertake the time-consuming and often messy process
of properly combining and mixing the powder with a con-
tainer of liquid, measuring and depositing the appropriate
amount of liquid or powder within the container and, there-
alter, shake, stir or otherwise fully mix the combined con-
tents. In doing so, powder and/or powder-liquid mix often
spills, resulting in mess and partial loss of product.

To address these challenges, containers have been
designed with two compartments 1n which two ingredients
may be stored separately until it 1s desired to mix them, at
which time 1t 1s possible to establish communication between
the compartments so that the separated ingredients may move
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2

from one compartment to the other. It 1s known 1n the art to
provide dispensers containing a concentrate of soluble mate-

rials to a fixed quantity of solute, usually water, for dispens-
ing. Generally, the interior of the container 1s divided into a
compartment having a liquid and a compartment which can
be selectively ruptured by a user so as to mix the separately
stored liquid or powder material on demand.

There are several drawbacks and limitations with the prior
art containers of this type and design. Prior art containers are
generally manufactured of a plurality of separate compo-
nents. These multiple component designs are more expensive
to manufacture and offer a less reliable seal that 1s subject to
mechanical failure under pressure or temperature changes
that accompany transportation and long term storage of the
end product. Some designs experience capillary action that
leaks the dispenser’s contents nto the liquid 1n an attached
bottle. Thus, the seal 1s not a hermetic one and the contents are
subject to spoilage or contamination prior to use (consump-
tion). One dispensing cap that can be selectively attached to a
bottle1s disclosed in U.S. Ser. No. 12/368,087 ("087) invented
and commonly owned by Applicant. This dispensing cap
overcomes many of the prior art problems, however, the
mechanism 1s notideal for all applications. The plunger on the
"08’7 dispensing cap 1s a separate component welded on to a
diaphragm button. If the weld was defective, this small
plunger could detach and end up in the drink, causing a
choking hazard.

In some applications, a diaphragm actuated stake type
design that applies pressure to rupture the tear lines of a
plastic sealing means 1s preferable. This stake-type configu-
ration can olfer more durable seals that withstand higher
pressures from the attached bottle and the cap’s own interior
due to temperature, loading, carbon dioxide, handling, ambi-
ent pressure changes and agitation. Additionally the manu-
facturing method for production of this configuration 1is
sometimes preferable, specifically, the method of sealing the
contents 1n the dispensing cap.

U.S. Pat. No. 6,045,004 discloses a dispensing cap such as
those commonly used on a bottle of ketchup and has such a
stake type design. However, this device does not store and
release material. U.S. Pat. Nos. 7,004,161 and 35,255,812
disclose a stake and diaphragm button mechanism which
ruptures a membrane (flat thin film). However, this frangible
membrane has drawbacks. The frangible membrane 1s inher-
ently more delicate and may not hold up to environmental
conditions typically encountered by drink bottles. Moreover,
these designs do not promote material flow from the cap nto
the liquid 1n an attached bottle. Additionally, parts of the
membrane could detach and end up 1n the consumable prod-
uct.

Thus, 1t 1s desirable to provide a diaphragm actuated stake
style dispensing capsule that may be selectively and detach-
ably mounted on a liquid-containing bottle or container
enabling dry or liquid ingredients contained within the dis-
pensing capsule to be conveniently deposited into the con-
tainer and mixed with the liquid contents thereof that has none
of the drawbacks or limitations of the prior art.

SUMMARY OF INVENTION

The present device overcomes the shortcomings of the
prior art by providing one or more structures and methods for
selectively securing and detachably mounting a dispensing
capsule to a liquid contaiming bottle or container. Brietly
described, 1n a preferred embodiment, the present dispensing
capsule overcomes the above-mentioned prior art disadvan-
tages, and meets the recognized need for such a device by
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providing a dispensing capsule (“dispensing capsule”) and
method for use thereof, wherein the dispensing capsule 1s
preferably pre-loaded during time of manufacture with a
selected dry or liguid ingredient to facilitate subsequent con-
sumer use.

The novel dispensing capsule comprises two components
jointed together during the manufacturing process: a cup and
a base. When assembled for use, the base plate of the base
torms a wall to close the cavity on the interior of the cup and
seal 1n the contents. The cup i1s formed integrally with a
diaphragm button operably attached to a stake at the stake’s
base. The diaphragm button, stake and base plate form anovel
and more durable, less pressure sensitive system for selec-
tively dispersing the contents of the cup mto an attached
bottle. The stake’s sharp point 1s at one end and the diaphragm
button on the opposing end. A cavity 1s disposed 1n the cup for
consumable product defined by side walls and the base plate
of the base. A cone shaped surface 1s alternatively formed at
the stake’s base with the cone base concentrically disposed on
the stake’s base 1nside the cavity. Preloaded ingredients con-
tained within the hermetically sealed cup may be introduced
or discharged from the dispensing capsule and/or into a liquid
containing receiving container (e.g., bottle) by simply
depressing a button disposed on the diaphragm of the cup,
thereby actuating the stake to thrust forward and apply con-
centrated stress abaxially to the base plate and tlex the base
plate downwardly and outwardly. This concentrated stress
causes the base plate to rupture at the tear lines, forming an
aperture which 1s progressively enlarged as the stake 1s driven
downwardly. The diaphragm button locks 1n this downward
position, holding the stake into the opened aperture to main-
tain the opening, permitting the contents to flow through the
aperture and exit the cavity of the cup. The combined contents
and liquid within the receiving container may subsequently
be agitated (e.g., shaken or mixed) without fear or risk of
leakage or spillage.

The cup 1s preferably pre-loaded during time of manufac-
ture with a selected dry or liquid ingredient to facilitate sub-
sequent consumer use; however, 1t 1s also contemplated that
the cavity may be loaded with a selected ingredient at the time
ol initial consumer use (1.¢., post-manufacture). In this aspect,
the dispensing capsule may be etther disposable or reusable.
The present dispensing capsule 1s preferably removably
engageable to the mouth of a conventional personal-sized
water bottle or other liquid-containing bottle; however, it
should be recogmized that the technology of the present
device may be approprniately modified to accommodate the
various structural properties of a selected liquid containing,
container, including, without limitation, mouth diameter,
flanged mouths, threaded or unthreaded mouths, and/or the
like. The cup may also be configured as a hand held device.

The cup may be integrally packaged as a sealed unit com-
prising the dispensing capsule and bottle/container. Both the
bottle and the dispensing capsule are preferably pre-loaded
during time of manufacture with a selected ingredients; how-
ever, 1t 1s also contemplated that either or both the dispensing
unit and bottle may be loaded with a selected ingredient at the
time of 1initial consumer use (1.e., post-manufacture).

The cup preferably comprises a diaphragm functioning as
a top wall 1n communication with a cylindrical-shaped side-
wall. A base plate 1s located on the base correspondingly in
communication with the cylindrical-shaped sidewall when
the cup-base unit 1s assembled or jointed together. The base
plate 1s conical shaped to promote the flow of the cap contents
through the aperture and into the attached bottle. The base
plate 1s concentrically but opposingly disposed from a button.
The tear lines are concentrically disposed on the base plate.
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The button and stake are coaxially aligned and operably con-
nected to one another. In use, the stake extends through an
aperture made in the base plate.

Slideable movement of the cup with respect to the mouth of
the bottle 1s preferably restricted via a mounting flange exter-
nally disposed, preferably at the bottom of the cup (that is, the
end opposing the diaphragm button). The general mounting
flange arrangement of the dispensing capsule further provides
an elfective sealing means during use of the present device. A
weld interference facilitates the juncture between the cup and
a base, sealing the two with friction fit. The weld interference
1s the area where plastic from the cap and cup melt and flow
together to form the weld. The base, and 1n particular its
internal threading, facilitates the connection between the cup-
base unit and the attached bottle.

The base has a bore seal that cooperates with the base plate,
internal threading and a wedge seal to effectively seal the
liquid 1n the attached bottle. The bore seal 1s optional and may
be eliminated 1n certain embodiments. Ribbing 1s provided on
the exterior peripheral surface of the cup and base to increase
friction for gripping the cap during 1ts installation and
removal from a bottle. In some aspects, a drop band 1s pro-
vided along the bottom edge of the base to function as a
tamper evident seal.

When the dispensing capsule 1s 1n a “closed position™, the
preloaded 1ngredients or contents are maintained within the
cavity (e.g. storage receptacle) of the cup by virtue of the base
plate of the capsule functioning as an effective seal between
the storage receptacle and fluid compartment of the bottle or
ambient environment surrounding the dispensing capsule.

When 1n the open position, the cavity of the cup 1s 1n fluid
communication with the fluid compartment of the bottle. To
place the dispensing capsule into an “open position™, so that
the contents of the cavity of the cup may be introduced or
discharged into the communicating bottle or air, the button on
the diaphragm 1s sufficiently depressed or forcefully pushed
to downwardly thrust the stake toward the center 1n the base
plate causing an aperture to form at the center of the base plate
and a predictable tear pattern substantially in accordance with
the pattern of the tear lines 1n the aperture and the stake 1s
introduced 1nto the fluid cavity; thus, enabling the contents
thereof to flow through the aperture of the base plate and into
the liquid contents of the bottle or air. The combined ngre-
dients and liquid within the bottle may subsequently be agi-
tated (shaken) without fear or risk of leakage or spillage.
Following the shaking process, consumption of the fully
mixed solution may be had by the user. For sake of clarity, the
activation 1s described in terms of pushing downwardly, how-
ever, 1t 1s to be appreciated that other configurations and
directions are contemplated and considered within the spirit
and scope of the present device. As will be apparent to one

skilled 1n the art, the direction of force will align with the
stake axis.

Accordingly, a feature and advantage of the present device
1s 1ts ability to facilitate the introduction of a dry/liquid ingre-
dient into a bottle, without risk of spillage of the ingredient.

Still another feature and advantage of the present device 1s
its ability to provide a preloaded mixing cap or dispensing
capsule.

Still another feature and advantage of the present device 1s
its ability to provide a bottle or containers having two com-
partments in which two ingredients (one of which 1s a liquid)
may be stored separately until it 1s desired to mix them, at
which time 1t 1s possible to establish communication between
the compartments so that the separated ingredients may move
from one compartment to the other.
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Still yet another feature and advantage of the present
device 1s 1ts ability to provide a dispensing capsule, the con-

tents of which may be introduced or discharged into a bottle
or the air by simply depressing the diaphragm of the dispens-
ing capsule.

It 1s yet another object of the present device to provide a
portable dispensing capsule that may be mounted to fluid
containing containers and bottles of varying sizes and con-
figurations.

Still yet another feature and advantage of the present
device 1s 1ts ability to provide a dispensing capsule that elimi-
nates or minimizes obstruction in the maternial dispensing
path due to partially detached breakaway tlaps.

Still yet another feature and advantage of the present
device 1s 1ts ability to provide a dispensing capsule that fully
disperses 1ts contents 1nto the fluid cavity of a receiving con-
tainer.

Still yet another feature and advantage of the present
device 1s its ability to provide a dispensing capsule that pre-
dictably distributes an activating force across the tear lines
and aperture.

Still yet another feature and advantage of the present
device 1s 1ts ability to provide a dispensing capsule that elimi-
nates or minimizes a mechanical failure of a seal on a break-
away dispenser due to pressure differences between the dis-
penser’s interior and exterior.

Still yet another feature and advantage of the present
device 1s 1ts ability to provide a dispensing capsule that facili-
tates uniform mixing of 1ts consumable contents with a fluid
in the receiving container.

Still yet another feature and advantage of the present
device 1s its ability to provide a dispensing capsule having a
barrier for materials separation whose break pattern 1s pre-
dictable.

It1s yet another object of this device to provide a dispensing,
capsule that 1s relatively economical from the viewpoint of
the manufacturer and consumer, 1s susceptible to low manu-
facturing costs with regard to labor and materials, and which
accordingly 1s then susceptible of low prices for the consum-
ing public, thereby making 1t economically available to the
buying public.

It 1s yet another object of this imnvention to provide a rela-
tively simple device that 1s economical for mass production
from the wviewpoint of the manufacturer and consumer,
thereby making it economically available to the buying pub-
lic.

Whereas there may be many embodiments of the present
invention, each embodiment may meet one or more of the
foregoing recited objects in any combination. It 1s not
intended that each embodiment will necessarily meet each
objective. Thus, having broadly outlined the more important
features of the present invention in order that the detailed
description thereol may be better understood, and that the
present contribution to the art may be better appreciated, there
are, ol course, additional features of the present invention that
will be described herein and will form a part of the subject
matter of this specification.

Particular Advantages of the Invention

Partially detached breakaway tlaps obstruct the dispersion
path of the dispensing capsule’s contents. The present device
provides a dispersion capsule with a stake that 1s 1njection
molded with and thus integrally part of the diaphragm button
such that 1t does not fall into the fluid cavity after an aperture
allowing fluild communication between the capsule’s con-
tents and the fluid cavity has been opened. This provides the
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additional advantage that loose non-consumable material
from the opening operation 1s not introduced into the con-

sumable solution. Obstruction 1s further minimized by the
present device by providing a conically shaped base plate
such that the inclined surface urges full dispersion of the
contents 1nto the fluid cavity of a recerving container.

Prior art dispensing caps fully or partially conceal the
contents from the user or potential consumer, especially with
a double side wall structure. In the present invention, the
single wall cup functions to prominently display 1ts contents
above the attached bottle. By eliminating a dual side wall
structure, the contents are more visible to a user for easy
identification.

Stress concentrators advantageously provide a means of
predictably transmit an axially applied force to the stake to
selected portions of the base plate and tear lines such a rela-
tively large force 1s predictably applied over a small specific
portions of the base plate. A predictable break pattern 1s
provided by a stake having stress concentrating ribs with
varying stifiness and/or geometry such that when the dia-
phragm button 1s activated, the stress concentrating ribs of the
stake cause the aperture to tear along tear lines according to
the magnitude of force exerted by each stress concentrating
rib. By providing more stress concentrating ribs than tear
lines, the aperture 1s fully opened at a faster rate and with
higher reliability.

The base plate 1s formed of a thin polymer plate and 1s
thicker and more durable than a typical thin film membrane.
Its mechanism of rupture relies on the stake mechanism rather
than the fragility of the plate. This durable base plate and
flexible diaphragm allow the dispensing capsule to withstand
high gauge pressure differential between the fluid cavity and
the capsule cavity of over 14 ps1 (9.653 e+004 newtons/
square meter) and to withstand the rigors of transportation,
handling and storage that often cause aperture trauma.

The dispensing capsule 1s formed by two easily jointed
components, a cup and a base, that can be spin welded,
providing several advantages over ultrasonic welding: lower
power consumption, higher strength hermetic weld, more
reliable welding of polypropylene and polyethylene. This
case of jomting the cup and base components during the
pre-filling process simplifies the manufacturing process.

While prior art dispensing caps use a flat membrane that 1s
ruptured by a stake, such a ruptured membrane 1s not condu-
cive to material tlow down and out of the dispenser, causing
mixing problems and problems with residual material 1n the
dispenser when the dispenser, affixed to a drinking bottle, 1s
removed for drinking (material dripping from cap). The dis-
pensing capsule provides an inclined base plate and aperture
to funnel material (powder, water mixture) out of the capsule.
Furthermore, an inclined (cone shaped) surface 1s provided at
the stake’s base such that capsule material contacting the
interior surface of the diaphragm button 1s pushed sideways,
away Irom the stake to facilitate movement of the stake
towards the plate.

BRIEF DESCRIPTION OF THE DRAWINGS

The mvention will be described by reference to the speci-
fication and the drawings, 1n which like numerals refer to like
elements, and wherein:

FIG. 1 1s a top front perspective view of an assembled
dispensing capsule.

FIG. 2 1s a bottom perspective view of an assembled dis-
pensing capsule.

FIG. 3 1s a bottom perspective view of a cup.

FIG. 4 1s a top perspective view of a base.
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FIG. 5 1s a top partial perspective sectional view of a base.

FIG. 6 1s a front partial orthogonal sectional view of one
embodiment of a tear line.

FIG. 7 1s a top perspective sectional view of an assembled
dispensing capsule.

FIG. 8 1s a front orthogonal sectional view of an assembled
dispensing capsule.

FIG. 9 1s a top perspective view of a dispensing capsule
with a diaphragm button depressed.

FIG. 10 1s a bottom perspective bottom view of a dispens-
ing capsule with the base plate penetrated and opened by the
stake.

FIG. 11 1s a front orthogonal sectional view of a first stage
ol a dispensing capsule depicting the stake rupturing the base
plate center.

FIG. 12 1s a front orthogonal sectional view of the second
stage of a dispensing capsule depicting the stake forcing the
aperture to enlarge.

FIG. 13 1s a top partial perspective sectional view of an
aperture opened by a stake.

FI1G. 14 1s a bottom orthogonal view of an aperture opened
by a stake.

FI1G. 1515 atop perspective view of a dispensing capsule on
a bottle.

FI1G. 16 1s a front orthogonal sectional view of a dispensing,
capsule filled with material on a bottle containing water.

FIG. 17 1s a front orthogonal view of a busted dispensing
capsule dispensing dry material into water in the bottle.

FIG. 18 1s a front orthogonal sectional view of an inverted
cup and base pair depicting the cup filled with maternal ready
to receive and be jointed with the base.

FI1G. 19 1s a top perspective view of an assembled dispens-
ing capsule illustrating another embodiment for holding 1ts
contents.

FIG. 20 1s a front orthogonal sectional view of an
assembled dispensing capsule illustrating another embodi-
ment for holding 1ts contents.

FIG. 21 1s an exploded bottom perspective view of an
alternate embodiment of a dispensing cap where the stake 1s
not integral with the diaphragm.

FIG. 22 1s a front orthogonal sectional view of the
assembled dispensing capsule depicted 1n FIG. 21.

FIG. 23 15 a front partial orthogonal sectional view of an
alternate embodiment of a tear line.

FI1G. 24 1s a front partial orthogonal sectional view of an
alternate embodiment of a tear line.

FIG. 25 1s a top perspective view of a cup with the dia-
phragm removed to show the stake relative to the tear lines of
the cup.

FI1G. 26 1s a top orthogonal sectional view of a stake with
four stress concentrating ribs and a base plate with three tear
lines.

FI1G. 27 1s a top orthogonal sectional view of a stake with
five stress concentrating ribs and a base plate with four tear
lines.

FIG. 28 15 a top orthogonal sectional view of a stake with
three stress concentrating ribs and a base plate with two tear
lines.

FI1G. 29 1s a top orthogonal sectional view of a stake with
three stress concentrating ribs and a base plate with three tear
lines.

FIG. 30 1s a top orthogonal sectional view of a stake with
three stress concentrating ribs and a base plate with two
curved tear lines.

FIG. 31 is a top orthogonal sectional view of a stake with
three stress concentrating ribs and a base plate with three tear
lines.
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FIG. 32 1s a top orthogonal sectional view of a stake with
four stress concentrating ribs and a base plate with three tear
lines.

FIGS. 33-40 are partial perspective views ol various
embodiments of a stake.

FIGS. 41-44 are partial perspective views ol various
embodiments of a base plate.

FIG. 45 15 a top perspective view ol a dispensing capsule in
the form of an 1njection pen.

FIG. 46 1s a front orthogonal sectional view of the injection
pen dispensing capsule depicted 1n FI1G. 45.

FIG. 47 1s a top perspective view of a label affixed to the top
ol a dispensing capsule.

FIG. 48 15 a top perspective view of a label being peeled
from a dispensing capsule.

FIG. 49 1s a bottom perspective view of a dispensing cap-
sule with drop band (tamper evident band).

FIG. 50 1s a front orthogonal view of a dispensing capsule
with a drop band on the bottle.

FIG. 51 1s a front orthogonal view of a dispensing capsule

removed from a bottle with the drop band remaining on the
bottle.

FIG. 52 15 a top perspective view ol a capped milk or juice
container with a tamper evident seal affixed.

FIG. 53 1s a partial top perspective view of the capped milk
or juice container depicted in FIG. 52 with a tamper seal
removed.

FIG. 54 1s a front partial orthogonal view of capped bottles
illustrating how they would stack 1n boxes and carry load
exerted on them.

FIG. 55 15 a front orthogonal sectional view of capsules
stacked and nested for transport.

FIG. 56 15 a top perspective view of capsules stacked and
nested.

FI1G. 57 1s a front orthogonal sectional view of a dispensing,
capsule (cup and base assembly) depicting a centrically dis-
posed flat portion of a base plate.

FIG. 58 1s a front orthogonal sectional view of one embodi-
ment of the present invention illustrating the use of a type of
dispensing capsule that does not include an integral base
mounting flange, whereby the capsule 1s mountable to a
receiving container via friction/pressure fit with the aid of a
separately provided mounting flange.

FIG. 59 1s a front orthogonal sectional view of another
embodiment of the present invention 1llustrating the use of a
type ol dispensing capsule that does not include an 1ntegral
base mounting flange.

FIG. 60 1s a front orthogonal sectional view of the embodi-
ment of FIG. 58 mounted on a recerving container.

FIG. 61 1s a front orthogonal sectional view of a dispensing,
capsule illustrating one alternate embodiment of the cup and
base seal edge combination.

FIG. 62 1s a front perspective view of an assembled dis-
pensing capsule 1llustrating an embodiment of a diaphragm
button used 1n conjunction with a cone shaped surface at the
stake’s base.

FIG. 63 1s a bottom perspective view of a cup illustrating
the use of a cone shaped surface at the stake’s base.

FIG. 64 1s a front orthogonal sectional view of an
assembled dispensing capsule illustrating the use of a cone
shaped surface at the stake’s base.

The drawings are not to scale, 1n fact, some aspects have
been emphasized for a better 1llustration and understanding of
the written description.

PARTS LIST

2 dispensing capsule
4 receiving container
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6 cup of dispensing capsule

8 base of dispensing capsule

9 shoulder of cup

10 diaphragm

11 diaphragm

12 cylindrical side wall of cup

14 diaphragm button

16 frangible portion of base plate

17 flat frangible portion of base plate

18 liquid contained in receiving container

20 contents of dispensing capsule

22 base plate of base

24 cavity of dispensing capsule

26 stake

26 A nonintegral stake

277 tip of stake

28 base plate’s tear lines

28A tear line

28B tear line

29 opening formed in frangible membrane 16

32 base mounting flange

34 cup mounting flange

36 container receptacle of base mounting flange

38 seal edge of base mounting flange

39 groove 1n the base’s seal edge

40 seal edge of cup mounting flange

41 tongue 1n the cup’s seal edge

42 exterior peripheral surface of base mounting tflange

44 exterior peripheral surface of cup mounting tlange

45 1nternal threading on container receptacle

46 wedge seal of container receptacle of base mounting
flange

48 bore seal of container receptacle of base mounting flange

50 stress concentrating ribs

51 short rib

52 larger diameter portion of stake

53 narrow rib

54 smaller diameter portion of stake

53 pointed end

56 label

57 narrow rib

58 pull tab

59 fold

60 sticker style tamper evident seal

61 fold

62 drop band

64 receiving detent of stake 26 A

66 connection portion of stake 26 A

67 securing portion of stake 26 A

68 increased diameter stress concentrating ribs of stake 26 A

69 cardboard layer

70 external load exerted on stacked dispensing capsules

71 seal edge of tflangeless cup

72 syringe style dispensing capsule

73 seal edge of flangeless base

74 protruding lip of syringe style dispensing capsule

75 flangeless dispensing capsule

76 diaphragm button of syringe style dispensing capsule

77 screw threaded mouth of container

78 cavity of syringe style dispensing capsule

79 screw threaded mounting flange

80 base of syringe style dispensing capsule

82 base plate of syringe style dispensing capsule

84 frangible portion of syringe style dispensing capsule

102 dispensing capsule

106 cup of dispensing capsule

108 base of dispensing capsule
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110 diaphragm

112 cylindrical side wall of base

114 diaphragm button

116 cavity of dispensing capsule 102

122 base plate of base

132 base mounting flange

134 top mounting flange

136 container receptacle of base mounting flange
138 cone shaped stake base

140 cylindrical diaphragm button

(L]
Y

ERRED

DETAILED DESCRIPTION OF A PR
EMBODIMENT

The use of conventional liquid containers such as plastic
bottles for carrying water, juices, and other desirable liquids
for human consumption 1s quite well known. The present
device 1s generally directed, although not so limited, to a
dispensing capsule that may be used with such bottles or
containers to separately store an mngredient to be mixed with
a liquid at the time of consumption to form a consumable
solution or suspension. The dispensing capsule may also be
used with other types of receiving containers where separate
storage of one ingredient for mixing with a liquid at the time
of use 1s desirable. In describing the preferred and alternate
embodiments of the present device, as 1llustrated in the Fig-
ures, specific terminology 1s employed for the sake of clarity.
The 1nvention, however, 1s not intended to be limited to the
specific terminology so selected, and 1t 1s to be understood
that each specific element 1includes all technical equivalents
that operate 1n a similar manner to accomplish similar func-
tions.

FIGS. 1 and 2 are a top front perspective view and a bottom
perspective view, respectively, of an assembled dispensing
capsule 2. The dispensing capsule 2 comprises a cup 6 and a
base 8 jointed together, preferably by a plastic weld. The cup
6 comprises a circular top wall, a shoulder 9 disposed at the
periphery of the circular top wall slightly protruding above
the plane of the circular top wall and a cylindrical side wall 12
extending downwardly theretfrom. In the embodiment shown,
the circular top wall of the cup 6 1s a diaphragm 10 that may
be integrally formed with the shoulder and cylindrical side
wall 12 or a separate component that may be atfixed thereto.
It 1s contemplated that the cup 6 and 1ts cavity 24 may be
manufactured in any selected volumetric size so as to provide
a variety ol preloaded dispensing capsules 2 adapted to facili-
tate the ingestion or consumption of accurately measured
quantities of consumable product. FIG. 2 reveals a bottom
perspective view of the base 8 showing a base plate 22 and a
concentrically disposed frangible portion 16.

Referring to FIGS. 1 and 2, the exterior peripheral surface
of the cup mounting tflange 34 and the exterior peripheral
surface of the base’s mounting flange 32 have ribbing or other
textured surface features. This ribbing provides a grip surface
that allows for easy gripping and twisting of the dispensing
cap 2 during 1ts functional use as a bottle cap.

FIG. 3 1s a bottom perspective view of a dispensing capsule
in 1ts unassembled form showing a cup 6. The cup 6 com-
prises a diaphragm 10, a shoulder 9, a cylindrical side wall 12
extending substantially downwardly at right angle therefrom,
a mounting tlange 34, a seal edge 40 disposed on the bottom
periphery of the mounting flange 34, a stake 26 fixedly
attached on one end at 1ts base to the diaphragm 10 and a
cavity 24 generally defined by the sidewall 12 and diaphragm
10. The stake 26 has a tip 27 opposingly disposed from the
diaphragm 10. In this embodiment, the stake 26 comprises
four longitudinal equiangularly disposed stress concentrating
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ribs starting from the end attached to the diaphragm 10 at
substantially constant height and terminating at the tip 27 at
substantially reduced height to form a sharp point. As well
known 1n the art, the shape (geometry), thickness and dimen-
sions of each part of the stake determine the stifiness of the
stake.

FI1G. 4 1s a top perspective view of a dispensing capsule in
its unassembled form showing a base 8 and FIG. 5 15 a sec-
tional view of the base shown 1n FIG. 4. The base 8 has a base
plate 22, a base mounting flange 32 disposed along the
periphery of the base plate 22, generally extending perpen-
dicularly thereto, a frangible portion 16 centrically disposed
on the base plate 22, a plurality of tear lines 28 forming a
pattern of three substantially rectilinear equiangular tear lines
that 1s centrically disposed on the frangible portion 16, a seal
edge 38 disposed along the top periphery of the base 8 and a
container receptacle 36 for receiving a container along the
bottom periphery of the base mounting flange 32. The cut-
away portion of FIG. 5 clearly shows a base plate 22 that 1s
generally conically shaped with 1ts apex pointing downwards.

FIG. 6 1s a front partial orthogonal sectional view of one
embodiment of a tear line taken along a plane perpendicular
to 1ts lengthwise direction. A frangible portion 16 1s generally
a weakened portion of the base plate 22 substantially disposed
at the center of the base plate 22 that has a reduced thickness
compared to the base plate 22 and designed to encourage
rupture as a large pressure 1s applied on 1t via the sharp point
of the tip of a stake. In the preferred embodiment depicted, the
tear line 28 1s a triangularly profiled groove disposed on the
upper surface of the frangible portion 16 leaving the frangible
portion an even more severely reduced thickness, thereby
facilitating rupture of the frangible portion 16 1n a predictable
tear pattern along the tear line 28 as a large pressure 1s applied
on 1t via the sharp point of the tip of a stake. In most cases, at
least one tear line 28 1s disposed on the upper surface of the
frangible portion 16.

FIG. 7 1s a top partial perspective sectional view of an
assembled dispensing capsule depicting the spatial relation-
ships of various parts of the dispensing capsule. In this
“closed position,” preloaded consumable product contents
(not shown) are hermetically sealed within the cavity 24 (e.g.,
storage receptacle) of the cup 6 by virtue of the base plate 22,
the side wall 12 of the cup and the diaphragm 10, functioning
as an ellective seal between the storage cavity 24 and 1ts
surroundings. The cup 6 comprises a cylindrical mounting
flange 34 disposed at the bottom edge of the side wall 12, the
mounting flange 34 having a seal edge at 1ts bottom periphery
and an exterior peripheral surface having ribbings. The base 8
comprises a cylindrical mounting flange 32 disposed at the
edge of the base plate 22, the mounting flange 32 having a seal
edge at its top periphery configured to recerve the seal edge of
the cup’s mounting flange 34 and an exterior peripheral sur-
face having ribbings. After the cavity 24 has been filled, the
cup 6 and base 8 are jointed together at their corresponding
seal edges 40, 38 by means of welding. In one aspect, the seal
edges are made up of a tongue and groove combination. As
depicted i FIGS. 3, 4 and 7, a groove 39 1s disposed on the
cup’s seal edge 40 while a matching tongue 41 1s disposed on
the base’s seal edge 38. The cup’s seal edge 40 1s then posi-
tioned 1n matching abutment with the base’s seal edge 38 such
that the tongue 41 of the base 8 1s seated snugly 1n the groove
39 of the cup 6. In one aspect, a seal 1s formed at the seal edges
by spin welding. During a spin welding process, a filled cup 6
1s held stationary while the base 8 1s spun at high speed such
that heat created by friction melts and therefore welds the seal
edges 40, 38 of the cup and base together. A hermetic seal 1s
thus formed to 1solate the contents stored in cavity 24 of the
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dispensing capsule 2 and its surroundings. In contrast to prior
art dispensing capsules utilizing snap fit or other similar con-
ventional sealing technology, contents sealed 1n this manner
will not leak or recerve ingress of outside elements such as
moisture or air. As will be appreciated, the cup 6 and base 8
may be aifixed to one another 1n various manners and con-
figurations. In the exemplary embodiment depicted, these
component parts 6, 8 are aflixed by spin welding to avoid the
necessity of additional parts or adhesives. Welding the plastic
provides a secure seal without small parts that may pose
choking hazards or be the subject of mechanical failure. The
shape and orientation of the stake 26 and tear lines 28 may
vary 1n different embodiments, as well as the number of each.

The mounting flange 32 also provides a means for securing,
the dispensing capsule 2 about a receiving container (not
shown). Internal threading 45 enables a selectively removable
connection between the mouth of a receiving container (not
shown) and the assembled dispensing capsule 2.

The frangible portion 16 and the diaphragm 10 have to be
suificiently strong to withstand pressure differentials (e.g.,
between the cavity 24 and the ambient environment or a
receiving container attached to the base mounting flange 32)
caused during manufacturing, extreme temperatures, trans-
port and handling, pressure created by the bottle and/or cup
contents, and the like. The frangible portion 16 also needs to
be sufliciently fragile to be easily opened without undue
activation force applied by a human finger at the diaphragm
button 14. The frangible portion 16 1s designed to be suifi-
ciently strong, opening due to the mechanism of the stake 26
rather than fragility of the frangible portion 16 (or mem-
brane). The frangible portion 16 1s capable of withstanding a
pressure diflerential equal to or greater than the gauge pres-
sure ol 14 psi1 (9.653 e+004 newtons/square meter). The dia-
phragm creates a tlexible cavity 24 volume such that an exces-
stve pressure in the sealed cavity 24 1s relieved.

FIG. 8 1s a front orthogonal sectional view of an assembled
dispensing capsule.

The diaphragm button 14 1s centrally disposed on the dia-
phragm 10 and 1s operably attached to a stake 26 such that the
diaphragm button 14 and stake 26 are axially aligned. The
diaphragm 10 creates a flexible cavity 24 volume such that an
excessive pressure differential between the sealed cavity 24
and 1ts surroundings 1s relieved. As depicted, the diaphragm
10 1s constructed of a flexible material capable of retaining the
position of the stake 26 as the diaphragm button 14 1s
depressed. The cross-sectional profile of the diaphragm 10 1s
preferably sinusoidal. It 1s however noted that other equiva-
lent profiles may also be used.

The base 8 turther comprises a mounting flange 32 having
a container receptacle 36 disposed on its bottom periphery
and a seal edge disposed on its upper periphery. The container
receptacle 36 1s an mnverted “U” shaped circular channel
having an opening that i1s ready to receirve the mouth of a
receiving container (not shown). The container receptacle 36
comprises internal threading which cooperates with matching
screw threading of a receiving container for securing the
dispensing capsule 2, a wedge seal 46 which comes 1n com-
pression abutment with the upper periphery of a receiving
container’s mouth and a bore seal 48 disposed on the oppos-
ing surface to the imner threading within the container recep-
tacle 36 which aids 1n sealing the liquid contents of a rece1v-
ing container therein. The mounting flange 32 thus allows the
dispensing capsule 2 to function 1n the same manner as any
bottle top or cap. It may be removed and replaced 1n the same
intuitive manner. Since the conical shape of the base plate 22
works with gravitational force to completely empty the cavity
24, 1t prevents messy residue from leaking out from the fran-
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gible portion 16 when the dispensing capsule 1s removed for
drinking after 1t has been actuated.

In an embodiment not depicted of the present invention, the
dispensing capsule 2 comprises a plurality of cavities for
storing a corresponding number of separate consumable
products for mixing at the time of consumption. By way of
illustration, a dispensing capsule may comprise three cavities
that store separately freeze-dried coflee crystals, a granular or
powdered sweetener and a powdered creamer. These consum-

able products mix with hot water in the recerving container to
form a hot coilee drink.

FIG. 9 1s a top perspective view of a dispensing capsule 2
with a diaphragm button 14 depressed. FIG. 10 1s a bottom
perspective bottom view of a dispensing capsule 2 with the
frangible portion 16 of the base plate penetrated and opened
by the stake 26 to more clearly show the result of a fully
depressed diaphragm button 14. FI1G. 11 1s a front orthogonal
sectional view of the first stage of a dispensing capsule 2
depicting the stake 26 rupturing the frangible portion 16 of the
base plate 22 to result in an aperture 1n the frangible portion
16 of the base plate 22.

As will be readily appreciated, the stake 26 preferably has
an equal or greater number of stress concentrating ribs 50 than
tear lines 28 1n the frangible portion 16 of the base plate 8. In
the embodiment depicted, the stress concentrating ribs 50
encompass a cross sectional diameter that 1s substantially
constant at the end where the stake 26 1s attached to the
diaphragm 10 but tapers to a conically shaped sharp point
away from the diaphragm 10 and as 1t approaches the tip 27.
When the diaphragm button 14 is actuated, 1t thrusts the stake
26 1nto and through the frangible portion 16 of the base plate
22, thereby causing the initial rupture, forming an aperture. In
most cases, the stake tip 27 1s considerably sharp and encom-
passes a very small surface area as defined by the small
diameter 54 portion of the stake. The mitial activation force
(pressing the diaphragm button 14) 1s applied to the frangible
portion 16 over that very small area which develops an incred-
ible pressure, easily rupturing it.

FIG. 12 1s a front orthogonal sectional view of the second
stage of a dispensing capsule 2 depicting the stake 26 forcing
the aperture to enlarge. Referring to FIGS. 11 and 12, after the
smaller diameter portion 54 of the stake 26 has ruptured the
frangible portion 16 to create an aperture, the larger diameter
portion 52 provides both increased contact area and diametric
reach with the frangible portion 16, applying force to the
walls of the frangible portion 16 to cause the tear lines 28 to
tully tear apart at greater speed than the process of rupturing
the frangible portion 16. As the stake 26 continues to move
down 1nto the aperture, the stake’s stress concentrating ribs 50
apply an abaxial force to the frangible portion 16. The aper-
ture walls flex and stretch, causing the tear lines 28 to pro-
gressively open. Lesser pressure 1s then needed to open the
aperture, thus providing an easy to use, but durable, device.

FIG. 13 1s a top partial perspective sectional view of an
aperture 1n the frangible portion opened by a stake. FIG. 14 1s
a bottom orthogonal view of an opening 29 opened by a stake
26 to show even more clearly the aperture formed as a result
of continuing to apply force to the diaphragm button after
having 1nitially puncturing the frangible portion 16. While in
use, the contents of the cavity 24 are discharged 1nto a receiv-
ing container by depressing the diaphragm button 14, thereby
actuating the stake 26 to thrust toward and apply concentrated
pressure abaxially to the frangible portion 16 of the base plate
22 to create an aperture and flex the aperture downwardly and
outwardly to cause the at least one tear line 28 to rupture 1n a
predictable tear pattern to create an opening.
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FIG. 15 1s a top perspective view of a dispensing capsule 2
filled with material content 20 and mounted for use on a
receiving container 4 (which in the 1llustrated case 1s a water
bottle). FIG. 16 1s a front orthogonal sectional view of the
embodiment of FIG. 15. The dispensing capsule 2 1s remov-
ably aflixed to the mouth or opening of the recerving con-
tainer 4. In this illustration, the cylindrical shaped side wall 12
1s clear, or at least has sullicient transparency for its preloaded
contents 20 to be visible to a user. The receving container 4
contains liquid 18 and the dispensing capsule 2 contains a
separately stored powder, crystal or granular content 20
designed to be mixed with the liquid 18 at the time of use. In
one aspect, the contents 20 of the cavity 24 comprise a con-
sumable product that 1s preloaded into the cavity 24 and
hermetically sealed therein.

Referring to FIG. 16, the base 8 has a generally conical
shaped base plate 22 with a centrally disposed frangible por-
tion 16. In alternate embodiments (not depicted), the fran-
gible portion 16 1s not centrally located, but 1s located else-
where on the base plate 22 in operative alignment with the
diaphragm button 14. The conical shaped base plate 22 facili-
tates dispersion of the consumable product 20 contents and
minimizes obstruction. Gravitational force 1s all that 1s
required to urge the cavity 24 contents 20 toward the receiv-
ing container 4. When the dispensing capsule 2 1s disposed 1n
the opening or mouth of the recerving container 4 (for holding
the liquid), the dispensing capsule 2 1s prevented from slide-
able interaction and movement between the opening of the
bottle 4 and the dispensing capsule 2. The exterior peripheral
surfaces 42, 44 of the mounting flanges 32, 34 of the
assembled dispensing capsule 2 creates gripping surfaces that
may be conveniently used to grab for easy insertion and
removal of the dispensing capsule 2 from the bottle opening.
It should be recognized that the mounting flange 32, 34 con-
figuration may be appropriately modified to accommodate
the various structural properties of a selected receiving con-
tamner 4, including, without limitation, mouth diameter,
flanged mouths, threaded or unthreaded mouths, and/or the
like.

FIG. 17 1s a front orthogonal sectional view of a bursted
dispensing capsule 2 dispensing dry material 20 into liquid 18
in the receiving container 4. The diaphragm button 14 locks 1n
a downward position after being actuated, holding the stake
26 1nto the opened frangible portion 16 to maintain the open-
ing such that the contents 20 are discharged by tlowing from
the cavity 24 through the opening 29 and 1nto the recerving
container 4. An activating force applied to the diaphragm
button 14 causes the seal, 1.¢., the frangible portion 16 of the
dispensing capsule’s mternal cavity 24 to break and dispose
the dispensing capsule 2 1n an open position by rupturing the
frangible portion 16 inthe base plate 22 of base 8. When inthe
open position, the cavity 24 of the cup 6 1s 1 fluid commu-
nication with the fluid compartment of the receiving container
4.

To place the dispensing capsule 2 into an “open position”,
so that the contents of the cavity 24 may be introduced or
discharged into the communicating recerving container 4, the
diaphragm button 14 1s sufficiently depressed or forcetully
pushed to downwardly thrust the stake 26 to cause a predict-
able tear pattern 1n the frangible portion 16 such that the stake
26 1s introduced 1nto the fluid compartment of the receiving
container 4, thus enabling the consumable product contents
20 to flow through the opening of the base plate 22 and into
the liquid contents 18 o the receiving container 4. Preferably,
the conical shaped base plate 22 facilitates such flow, and
prevents settling or accumulation of the consumable product
20 thereon. The combined consumable product 20 and liquid
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18 within the receiving container 4 may subsequently be
agitated (shaken) without fear or risk of leakage or spillage.
Following the shaking process, consumption of the fully
mixed solution may be had by the user. For sake of clarity, the
activation force 1s described in terms of pushing downwardly,
however, 1t 1s to be appreciated that other configurations and
directions are contemplated and considered within the spirit
and scope of the present device. As will be apparent to one
skilled 1n the art, the direction of applied force will align with
the stake’s 26 longitudinal axis.

FI1G. 18 1s a front orthogonal sectional view of an inverted
cup 6 and base 8 pair depicting the cup filled with content
material 20 ready to recetve and be jointed with the base 8. In
order to provide a preloaded sealed unit at the point of sale or
end-use, the dispensing capsule 2 1s preferably pre-loaded
during time of manufacture with selected ingredients 20. To
do this, the cup 6 1s positioned with the diaphragm button 14
down and the cavity open resembling a conventional cup for
filling. Once the cup 6 has been filled with the selected ingre-
dients 20, the second component, the base 8, 1s jointed with
the cup 6. This 1s typically accomplished with a weld (ultra-
sonic, laser, spin, stake, or “RF” Resonate Frequency), but it
could be accomplished with an adhesive or a mechanical
means such as mating threaded (screw) mechanisms or com-
pression fit. Spin welding provides a durable weld secure-
ment.

The filled assembled dispensing capsule (the base-cup
unit) 2 may then be threadably engaged with a bottle or other
receiving container 4, preferably one prefilled with a liquid
such as water. Although dispensing capsule 2 1s preferably
threadably engaged to the opening of a receiving container 4
(e.g., mouth of a bottle), 1t should be recognized that the
technology of the present device may be appropriately modi-
fied to accommodate the various structural properties of any
selected recerving container 4, including, without limitation,
mouth diameter, flanged mouths, threaded or unthreaded
mouths, and/or the like.

FI1G. 19 15 a top perspective view of an assembled dispens-
ing capsule 102 illustrating another embodiment for holding
its contents. FIG. 20 1s a front orthogonal sectional view of
FIG. 19. Referring to FIGS. 19 and 20, the cavity for holding
dispensing capsule contents 1s not disposed i the cup 6 of the
dispensing capsule but rather in the base 8 of the capsule 102.
The dispensing capsule 102 comprises a top 106 and a base
108 jointed together, preferably by a plastic weld. The top 106
has a diaphragm 110 and a top mounting flange 134 on the
circumierence of the diaphragm 110. A diaphragm button 114
1s centrically disposed on the diaphragm 110. The base 108
comprises a generally cylindrical side wall 112 integrally
fixed to a base plate 122 having a centrically disposed fran-
gible portion 116 and a base mounting flange 132 integrally
formed along the top periphery of the cylindrical side wall
112 having a container receptacle 136 disposed on 1ts bottom
periphery. A cavity 116 1s formed on the interior of the base
108 where contents 20 are stored. It 1s contemplated that the
base 108 and 1its cavity 116 may be manufactured in any
selected volumetric size so as to provide a variety ol pre-
loaded dispensing capsules 102. In use, the container recep-
tacle 1s removably attached to the mouth of a container, mak-
ing the dispensing capsule 102 substantially flush with the top
ol the container.

FIG. 21 1s an exploded bottom perspective view of an
alternate embodiment of a dispensing capsule 2 where the
stake 26 A 1s not integral with the diaphragm 10 and cup 6 and
FIG. 22 1s a front orthogonal sectional view thereotf. While the
aforementioned diagrams depict the stake 26 as integrally
tormed with the diaphragm 10 as a single injection molded
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unit, 1t 1s not so limited. In this embodiment, a connection
portion 66 of stake 26A 1s friction fit with a recerving detent
64 centrally disposed on the interior surface of the diaphragm
button 14 such that the stake 26 A, frangible portion 16 and
diaphragm button 14 are 1n axial and operative alignment.
Preferably, adhesive or welding additionally secure the stake
26 A 1n place. Mechanical fasteners may also be suitably used
to secure the stake 26 A to the recerving detent 64. The tip of
the stake 26 A 1s substantially similar to the stake 26 disclosed
in FIG. 3. However, 1n this alternate embodiment, the stake
26 A comprises a securing portion 67 adjacent the connection
portion 66 that 1s increased 1n diameter such that when an
opening 1s fully formed 1n the frangible portion 16 and 1f the
connection portion 66 of the stake 26A dislodges from the
receiving detent 64, the stake 26 A 1s prevented from passing
through the opening, thereby preventing a choking hazard
from being deposited 1n a recewving container operably
attached to the dispensing capsule 2. The securing portion 67
turther serves to provide a seli-standing stake 26 A such that 1t
will not tip during cup filling operations.

FIG. 23 1s a front partial orthogonal sectional view of an
alternate embodiment of a tear line taken along a plane per-
pendicular to 1ts lengthwise direction. In this embodiment, a
triangularly profiled groove 1s disposed on each of the upper
and lower surfaces of a frangible portion 16 with the tear lines
28A 1n substantial alignment. These tear lines can be, but are
not required to have, the same depth. FI1G. 24 1s a front partial
orthogonal sectional view of another alternate embodiment of
a tear line taken along a plane perpendicular to 1ts lengthwise
direction. In this embodiment, a wider groove 28B having a
concave profile 1s disposed on the upper surface of a frangible
portion 16.

FIG. 25 15 a top perspective view ol a cup with the dia-
phragm 10 removed to show the stake 26 1n spatial relation-
ship to the tear lines of the cup 6. FIGS. 26-32 are described
with reference to views taken from the top of the cup 6 with
the diaphragm 10 removed. Applicant discovered various
other stake/tear line configurations which may be used to
produce desired opening in the frangible portion 16 for
releasing the contents of the dispensing capsule 2. FIGS.
26-32 depict various embodiments of a stake 26 and its asso-
ciated tear line pattern.

FIG. 26 1s a top orthogonal view of a stake 26 with four
equiangularly spaced stress concentrating ribs 50 and a fran-
gible portion 16 with three tear lines 28 1n a tripod configu-
ration. FI1G. 27 1s a top orthogonal view of a stake 26 with five
equiangularly spaced stress concentrating ribs 50 and a fran-
gible portion 16 with four tear lines 28 i a cross (“X”)
configuration. FIG. 28 1s a top orthogonal view of a stake 26
with three equiangularly spaced stress concentrating ribs 30
and a frangible portion 16 with two tear lines 28 1n a linear
configuration. FIG. 29 1s a top orthogonal view of a stake 26
with three equiangularly spaced stress concentrating ribs 30
and a frangible portion 16 with three tear lines 28 1n a tripod
configuration. FIG. 30 1s a top view of a stake 26 with three
equiangularly spaced stress concentrating ribs 50 and a fran-
gible portion 16 with two curved tear lines 1n an “S” configu-
ration such that the “S” 1s centrically disposed on the upper
surface of the frangible portion 16.

FIG. 31 1s a top orthogonal sectional view of a stake with
three stress concentrating ribs 50 and a base plate 22 with
three tear lines depicting the aligned orientation of the stake’s
stress concentrating ribs 30 and the frangible portion’s tear
lines 28. The stake 26 and tear lines 28 may optionally be
configured such that the stress concentrating ribs 50 land
between tear lines 28 when the frangible portion 16 1s con-
tacted. In this embodiment, each of the radially extending
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stress concentrating ribs 1s terminated with short rib 51 at
substantially right angle at the periphery of each stress con-
centrating ribs to aid in breaking the frangible portion 16.
FIG. 32 1s a top orthogonal sectional view of a stake with four
stress concentrating ribs 50 and a base plate 22 with three tear

lines depicting the tear lines 28 having variable widths across
their lengths.

In the examples illustrated 1n FIGS. 26, 27,28, 30, 32, there
are a greater number of stress concentrating ribs 50 than tear
lines 28 and the stress concentrating ribs 50 are oriented such
when actuated, they contact the frangible portion 16 between
the tear lines 28 (and thus are not aligned with the tear lines
28).

Asillustrated in FIGS. 26-32, the stake 26 may take various
shapes and configurations. Referring back to FIG. 11, each
stake 26 comprises a smaller diameter portion 54 that makes
initial contact with the frangible portion 16 to puncture there-
through and a larger diameter portion 52 that applies force to
the frangible portion 16 wall to tear along the tear lines 28.
Thus, opening the frangible portion 16 1s a two step process
with an 1itial puncturing contact with the center of the fran-
gible portion 16 followed by contact of the frangible portion
walls with a greater surface area of the stress concentrating,
ribs 50 at their larger diameter portion 32 to further tear and
break the frangible portion along the tear lines 28.

The stake 26 also has voids between the stress concentrat-
ing ribs 50 that facilitate the tlow of the contents 20 through
the aperture. FIGS. 26-32 depict stakes having stress concen-
trating ribs that are extending radially outwardly from the
longitudinal axis of the stake and disposed equiangularly.
This configuration enables contents to be disposed 1n abut-
ment with the stake and minimizes the barrier for material
release from the capsule once an aperture has been formed in
the base plate.

Referring to FIGS. 26-32, preferably, the stake 26 com-
prises a plurality of stress concentrating ribs 50. These stress
concentrating ribs 50 may be symmetrically or asymmetri-
cally disposed about the periphery of the stake 26. In the
illustrations, the stress concentrating ribs 30 are equiangu-
larly disposed from one another; however, this 1s not required.
A stress concentrator may additionally or alternatively be
incorporated in the frangible portion 16 (not depicted). The
stress concentrating ribs 50 can be configured such that they
are aligned with the tear lines 28 when they contact the
frangible portion 16 provided they have additional features
that aid in breaking the tear lines such as those demonstrated
in FIG. 31.

The stress concentrating ribs 50 of the stake 26 preferably
do not all fall on (in axial alignment with) the tear lines 28
when 1nitially contacting them during actuation of the stake
26. Preferably, at least some stress concentrating ribs 30 fall
on the frangible portion 16 between the tear lines 28 1n order
to flex the frangible portion walls abaxially and open 1t 16. In
one embodiment, this i1s accomplished by orientation. The
cup 6 and base 8 are assembled with such axial angle orien-
tation that at least some of the stress concentrating ribs S0 fall
in-between tear lines 28. In another embodiment, this 1s
accomplished without orientation. In this configuration, the
cup 6 and base 8 are assembled with no axial angle orientation
s0 some stress concentrating ribs 50 can fall on tear lines 28.
In the latter configuration, there 1s preferably a greater num-
ber of stress concentrating ribs than tear lines such that 1t
becomes 1mpossible for all of the stress concentrating ribs to
fall 1n alignment or become aligned with tear lines.

In one aspect, the stake’s plurality of stress concentrating,
ribs 50 are disposed in a multitude of orientations and con-
figured to cause turbulence during agitation of a receiving
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container such that a more rapid mixing of the contents dis-
pensed from the capsule with a liquid in the recerving con-
tainer.

FIGS. 33-40 are partial perspective views of various novel
embodiments of a stake 26 of the present invention, 1llustrat-
ing the various designs of the tip 27 and stress concentrating
ribs 50 of a stake 26. Each partial stake 1s shown mnverted to
better depict detailed features of the stake 26. It 1s to be
understood that various other embodiments may be used in
conjunction with various types of frangible portions 16. How-
ever, 1t should be noted that the various designs of the tip 27
of the stake 26 share several common features which enable
the stake 26 of the present invention to function effectively.
The tip of each stake 26 comprises a pointed feature, 1.€., a
reduced area designed to come 1n contacting engagement
with a frangible portion 16 disposed on a base plate 22 of the
base 8 as depicted in FIG. 11. The pointed feature does not
necessarily need to be centrically disposed with respect to the
base plate but should generally be disposed within an area of
the base plate that 1s sufficiently weakened with a feature such
as tear lines, reduced thickness and the like. As one traverses
away from the tip 27 of and into the body of the stake 26, the
cross-sectional profile of the stake becomes either progres-
stvely or abruptly larger 1n diameter until it reaches a substan-
tially constant width which spans the rest of the length of the
stake 26 to where the stake 26 1s fixedly attached to a dia-
phragm 10. Each stake comprises at least two stress concen-
trating ribs 50 that are not co-planarly aligned. As such, the
diametric reach of the stress concentrating ribs 50 1s
increased. By having at least two non co-planarly aligned
stress concentrating ribs 50, the assembly of the cup 6 and
base 8 may be simplified due to the lack of orientation depen-
dence of the stake 26 with respect to the tear lines 28 disposed
on the frangible portion 16.

FIG. 33 depicts a partial perspective view of the tip 27 of a
stake 26 showing a pointed end formed by two primary stress
concentrating ribs 50, each tapering to an end that 1s termi-
nated by two narrow ribs 53 that are disposed 1n such a
manner that the transverse cross-sectional profile of the stake
26 resembles two arrows connected at their tail ends with
their head ends pointing away 1n opposing directions.

FIG. 34 depicts a partial perspective view of the tip 27 of a
stake 26 showing a pointed end formed by two stress concen-
trating ribs 50 which 1s disposed non concentrically with
respect to the transverse cross-sectional profile of the stake
26.

FIG. 35 depicts a partial perspective view of the tip of a
stake 26 showing a pointed end formed by three equiangu-
larly disposed but curved stress concentrating ribs 50.

FIG. 36 depicts a partial perspective view of the tip 27 of a
stake 26 showing a pointed end formed by four equiangularly
disposed stress concentrating ribs 50, each tapering to an end
that 1s terminated by a pointed end 55.

FIG. 37 depicts a partial perspective view of the tip 27 of a
stake 26 showing a pointed end formed by a longitudinal end
of a cylinder and four equiangularly disposed stress concen-
trating ribs 50.

FIG. 38 depicts a partial perspective view of the tip 27 of a
stake 26 showing a pointed end formed by three primary
stress concentrating ribs 50, each tapering to an end that 1s
terminated by a narrow rib 57 that 1s transversely disposed to
cach primary stress concentrating rib 30.

FIG. 39 depicts a partial perspective view of the tip 27 of a
stake 26 showing a pointed end formed by three equiangu-
larly disposed stress concentrating ribs 50, each parabolically
tapering to substantially constant width.
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FIG. 40 depicts a partial perspective view of the tip 27 of a
stake 26 showing a pointed end formed by a longitudinal end
of a cylinder and three equiangularly disposed stress concen-
trating ribs 50, each tapering to an end that 1s terminated by a
pointed end formed by a longitudinal end of a cylinder.

FIGS. 41-44 are partial perspective views ol various
embodiments of a base plate 22 of the present invention,
illustrating the various designs of the base plate 22 in general
and the frangible portion 16, more specifically. It 1s to be
understood that various other embodiments may be used in
conjunction with various types of stakes 26. The base plate 22
can have additional features to function properly. As dis-
closed in FIGS. 41-44, various other embodiments are suit-
able to be used in conjunction with the stake 26. However, 1t
should be noted that the various designs of the base plate 22
and frangible portion 16 share several common features
which enable the frangible portion 16 and the base plate 22 of
the present mvention to function effectively. The frangible
portion 16 1s substantially centrically disposed on the base
plate 22 and comprises a weakened portion that 1s pierceable
and frangible when coming 1n contacting engagement with
the stake 26 as 1llustrated in FIG. 11. The frangible portion 16
1s generally conically shaped such that the dispensing cap-
sule’s contents can be emptied by gravity alone.

FIG. 41 depicts a perspective view of an inverted dispens-
ing capsule 2 showing a base plate 22 design. The base plate
22 comprises a frangible portion 16 having three tear lines 28
disposed on the seam of three equiangularly disposed folds
59. When the frangible portion 16 1s forced open at tear lines
28, the folds proceed to unfurl, substantially increasing the
s1ze ol an opening formed as a result of the tearing of the
frangible portion 16, thereby increasing the dispensing effec-
tiveness of the frangible portion 16.

FI1G. 42 depicts a perspective view of an inverted dispens-
ing capsule 2 showing another base plate 22 design. The base
plate 22 comprises a frangible portion 16 having one tear line
disposed onthe seam of two folds. When the frangible portion
16 1s forced open at the tear line 28, the fold proceeds to
uniurl, substantially increasing the size of an opening formed
as a result of the tearing of the frangible portion 16, thereby
increasing the dispensing effectiveness of the frangible por-
tion 16.

FIG. 43 depicts a perspective view of an inverted dispens-
ing capsule 2 showing another base plate 22 design. The base
plate 22 comprises a frangible portion 16 having three poly-
hedral depending surfaces terminated at 1ts apex with a sub-
stantially flat triangular frangible portion 16 having three
equiangularly disposed tear lines 28, each tear line intersect-
ing a vertex of the triangularly shaped frangible portion 16
surface.

FI1G. 44 depicts a perspective view of an inverted dispens-
ing capsule 2 showing another base plate 22 design. The base
plate 22 comprises a substantially conical, frangible portion
16 having a tear line 28 configured to outline the periphery of
a door. When the frangible portion 16 1s forced open at the tear
line 28, a flap 1s pushed outwardly from the cavity of the
dispensing capsule, thereby allowing the contents of the cap-
sule to be emptied.

FI1G. 45 15 atop perspective view of a dispensing capsule 72
in the form of an injection pen. FIG. 46 1s a front orthogonal
sectional view of the injection pen dispensing capsule 72
depicted 1n FIG. 45. FIGS. 45 and 46 depict an embodiment
where the dispensing capsule 72 1s configured 1n the form of
a syringe style device having a protruding lip 74 for fingers to
orip during use. The base 80 may be cylindrical as 1llustrated
or have other convenient tubular configurations.
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An activating force applied to the diaphragm button 76
causes the seal of the dispensing capsule’s internal cavity 78
to break and dispose the dispensing capsule 72 1n an open
position by rupturing the frangible portion 84 1n the base plate
82 of base 80.

FIG. 47 1s a top perspective view of a label affixed to the top
of a dispensing capsule 2. FIG. 48 1s a top perspective view of
a label 56 being peeled from a dispensing capsule 2. In one
aspect depicted in FIGS. 47 and 48, the dispensing capsule 2
provides an optional label 56 for displaying various 1ndicia
such a logos, product identification, ingredients, tlavors,
instructions, expiration dates, price or the like. Disposing this
label 56 over the diaphragm button 14 protects against unin-
tentional actuation during storage and handling. Pull tab 58
provides a convenient means for lifting and peeling back label
56 to reveal the diaphragm button 14 beneath.

FIG. 49 1s a bottom perspective view of a dispensing cap-
sule 2 with drop band 62 that functions as tamper evident
band. FIG. 50 1s a front orthogonal view of a dispensing
capsule 2 with a drop band 62 on the bottle 4. F1G. 51 1s a front
orthogonal view of a dispensing capsule 2 removed from a
bottle 4 with the drop band 62 remaining on the bottle 4. In
some aspects, a drop band 62 1s provided along the bottom
edge of the base 8 or 1ts mounting flange 32 to function as a
tamper evident seal. The dispensing capsule 2 1s packaged
with the drop band 62 attached to the bottom edge of the base
or 1ts mounting flange 32. Once the dispensing capsule 2 has
been removed from the bottle 4, the drop band 62 1s left
attached to the bottom’s neck. The concept of using a drop
band for tamper evidence 1s well known 1n the industry and
any known or developed configuration may be suitably
adapted.

FIG. 52 15 a top perspective view of a capped milk or juice
container 4 with a tamper evident seal 60 affixed on a dis-
pensing capsule 2. FIG. 53 1s a partial top perspective view of
the capped milk or juice container 4 depicted in FIG. 52 with
a tamper evident seal 60 removed to reveal the diaphragm
button 14 beneath.

FIG. 54 1s a front partial orthogonal view of mounted
dispensing capsules 2 on receiving containers 4 illustrating
how they would stack in boxes and carry the load exerted on
them by capped and loaded bottles 2, 4 stacked on them or an
external load 70. It 1s a common practice to transport capped
and loaded bottles 1n cardboard boxes 69 or cardboard layered
69 boxes. As illustrated in FIG. 54, the present capsules have
suificient structural strength to overcome load exerted on
them such that they stay intact while being transported. The
load 1s distributed over the shoulder of the cup and the
depressed diaphragm button prevents actuation in this
stacked arrangement.

FIG. 55 1s a front orthogonal sectional view of three dis-
pensing capsules 2 stacked and nested for transport, retail,
storage and the like. FIG. 56 1s a top perspective view of the
dispensing capsules 2 stacked and nested. Referring to FIGS.
55 and 56, the cylindrical side wall 12 of the cup preferably
protrudes above the diaphragm 10 of the dispensing capsule 2
to form a shoulder 9, resulting 1n a planar surface such that
dispensing capsule 2 units may be conveniently stacked for
storage and transportation. As will be apparent, the outer
circumierence of the shoulder 9 1s preferably smaller than the
inner circumierence of the base’s container receptacle 36
such that the assembled units conveniently nest together. In
one embodiment, the mounting flange 32 1s configured to
cooperate with a thirty eight millimeter bottle 4 opening
(mouth).

Applicant further discovered that various equivalently
shaped diaphragm or frangible portions may also be used.
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FIG. 57 1s a front orthogonal sectional view of a dispensing
capsule 2 (cup 6 and base 8 assembly) depicting a flat fran-
gible portion 17 of a base plate 22 and a diaphragm 11 having
a saw-toothed profile. In contrast to the dispensing capsule 2
disclosed 1 FIG. 8, the dispensing capsule disclosed 1n this
embodiment has a base that comprises a flat frangible portion
17 and a diaphragm 11 having a saw-toothed profile instead of
the sinusoidal (rippled) profile of the embodiment disclosed
in FIG. 8. It should be noted that a bore seal 48 can be
climinated from such a configuration leaving only the wedge
seal 46 to cooperate with the base mounting flange 32 and the
mouth of arecerving container (not shown) to provide sealing,
of 1ts liquid contents therein since the flat frangible portion 17
1s able to provide support if multiple dispensing capsules are
stacked 1n such a manner that a cup’s shoulder 9 and side wall
12 are brought in contacting engagement with container
receptacle 36 as depicted in FIG. 55. Absent a bore seal 48, the
base can be manufactured using a simpler process, thereby
reducing the cost and part reject rate associated with 1t.

FI1G. 58 15 a front orthogonal sectional view of one embodi-
ment of the present invention illustrating the use of a type of
dispensing capsule that does not include an integral base
mounting flange, whereby the capsule 1s mountable to a
receiving container via friction/pressure fit. FIG. 59 1s a front
orthogonal sectional view of another embodiment of the
present invention illustrating the use of a type of dispensing,
capsule that does not include an integral base mounting
flange.

In contrast to the dispensing capsule 2 disclosed in FIG. 8,
the dispensing capsules 75 of FIGS. 38 and 59 are made
without a mounting flange. In order to provide grip to such a
capsule, a seal edge 71, 73 1s disposed on the periphery of
cach of the cup and base.

FI1G. 60 15 a front orthogonal sectional view of the embodi-
ment of FIG. 38 mounted on a receiving container 4. After the
cavity 24 has been filled, the seal edges 71, 73 are brought
together to form a contacting abutment before they are sealed
by means of adhesive, welding or other equivalent means to
provide a hermetic seal to the contents. In order to secure the
dispensing capsule 75 to a recerving container 4, the dispens-
ing capsule 73 1s first dropped 1nto a screw threaded mouth 77
of the recerving container 4 with the seal edges 71, 73 resting
atop the edge of the mouth 77. A separate mounting flange 79
having inner threading 1s then positioned over the previously
allixed seal edges 71, 73 coming 1n securing engagement with
the mouth’s screw threading such that as the mounting flange
79 1s rotated 1n the tightening direction, a progressively large
pressure 1s exerted to press the seal edges 71, 73 against the
edge of the recerving container’s mouth 77, thereby sealing
the liquid content of the recerving container 4 from its sur-
roundings.

Referring again to FI1G. 38, 1t should also be noted that the
top wall of the cup 1s dome shaped. It 1s to be understood that
the top wall may also assume various other configurations so
long as the top wall allows the range of movement required of
the stake 26 to pierce and penetrate the frangible portion 16.

FIG. 61 1s a front orthogonal sectional view of a dispensing,
capsule 2 1llustrating one alternate embodiment of the cup
and base seal edge combination. In this embodiment, the seal
cedges 40, 38 of the cup and the base are slightly tapered
surfaces which are overlapped and welded as a lap joint such
that the contents are hermetically sealed. It should be appre-
ciated that the seal edges 40, 38 may take on various shapes
and configurations, provided they are capable of providing
matching profiles which aid 1n positioning and retention of a
base 8 with respect to a filled cup 6 during a packaging
process.
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FIG. 62 1s a front perspective view of an assembled dis-
pensing capsule 1llustrating an embodiment of a diaphragm
button used in conjunction with a cone shaped surface at the
stake’s base. FIG. 63 1s a bottom perspective view of a cup
illustrating the use of a cone shaped surface at the stake’s
base. FIG. 64 1s a front orthogonal sectional view of an
assembled dispensing capsule 1llustrating the use of a cone
shaped surface at the stake’s base. Retferring to FIGS. 63 and
64, a cone shaped surface 138 1s provided at the stake’s base
with the base of the cone shaped surface concentrically dis-
posed on the stake’s base. Referring to FIG. 62, there 1s
turther provided a cylindrical shaped diaphragm button 140
whose central axis 1s disposed coaxially with the stake’s 26
central axis. A diaphragm button of various other shapes may
be used provided that the button has sufficient structural
integrity such that when 1t 1s depressed, an activating force for
opening the frangible portion 16 1s transmitted to the fran-
gible portion 16 instead of deforming the diaphragm button
140 or the stake’s base. When the diaphragm button 140 1s
depressed, the capsule material coming in contact with the
cone shaped surface 1s pushed sideways, away from the stake
26, thereby facilitating the movement of the stake 26 down
towards the frangible portion 16.

How the Dispensing Capsule 1s Used

Preloaded ingredients contained within the hermetically
sealed cup may be introduced or discharged from the dispens-
ing capsule and/or 1nto a liquid containing receiving container
(e.g., bottle) by simply depressing a button disposed on the
diaphragm of the cup, thereby actuating the stake to thrust
forward and apply concentrated stress abaxially to the fran-
gible portion and flex the frangible portion walls downwardly
and outwardly. This concentrated pressure pierces substan-
tially the center of the frangible portion, causing 1t to rupture
and progressively opening it. The diaphragm button locks 1n
this downward position, holding the stake into the opening to
maintain the opening, permitting the contents to flow through
the opening and exit the cavity of the cup.

The cup-base umit, together forming the dispensing cap-
sule, functions as a conventional bottle top. The dispensing
capsule may be removed after its contents have been dis-
charged 1nto the bottle’s liquid to facilitate drinking by a user.
It may then be reinstalled as a bottle cap to seal in the contents
of and protect against spillage of a partially used or open
product. The design of the base 1s especially advantageous in
that 1t eliminates dripping from the edges during this removal
process.

Materals and Manufacturing Methods

The dispensing capsule 2 1s preferably formed from a suit-
able plastic substrate, such as, for exemplary purposes only,
polypropylene or polyethylene, and with sufficient structural
rigidity to prevent deformation, breakage and/or tearing of
same during manufacturing and use. The cup and base com-
ponents are preferably formed via injection molding pro-
cesses. Additionally, during time of manufacture, and prefer-
ably prior to assembly, of dispensing capsule 2, the cavity 24
of the cup 6 1s pre-loaded with a selected dry or liquid con-
sumable product 20 to facilitate subsequent consumer use. It
should be recognized that other suitable materials or sub-
strates may be utilized to form dispensing capsule 2, such as,
for exemplary purposes only, polymers, plastics, metals,
metal alloys, ceramics, or the like.

It 1s to be understood that the invention 1s not limited 1n 1ts
application to the details of construction and the arrange-
ments of the components set forth 1n the description or illus-
trated 1n the drawings. As such, those skilled in the art wall
appreciate that the conception, upon which this disclosure 1s
based, may readily be utilized as a basis for the designing of
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other structures, methods and systems for carrying out the
several purposes of the present device. It 1s important, there-
fore, that the claims be regarded as including such equivalent
construction insofar as they do not depart from the spirit and
scope of the conception regarded as the present invention.

What 1s claimed herein 1s:

1. A dispensing capsule for affixing to a mouth of a receiv-
ing container, said dispensing capsule comprising:

a) a base including a generally conical shaped base plate
having a concentrically disposed frangible membrane
having an upper surface and a lower surface and at least

one clongated tear line having a reduced thickness;
b) a cup comprising a circular diaphragm functioning as a
top wall, said cup including a shoulder disposed at a
periphery of the diaphragm with said shoulder protrud-
ing above the entirety of said diaphragm and a side wall
extending downwardly therefrom to create an opening at
an opposing end thereol and defining a cavity on an
interior of the cup, and further including a diaphragm
button concentrically disposed on said diaphragm; and
c) a stake having a stake base fixedly attached to said
diaphragm and a tip opposingly disposed from said stake
base such that said diaphragm button and stake are axi-
ally aligned, said stake further including at least one
stress concentrating rib extending 1n an abaxial relation
with respect to said at least one elongated tear line;
wherein said cup and said base are aifixed to one another
such that frangible membrane 1s opposingly disposed
from said diaphragm button and said base plate 1s in
contacting engagement with said side wall of said cup
to form an assembled dispensing capsule wherein said
base plate forms a bottom wall which, together with
said interior of said cup, defines a sealed cavity
adapted to hold and store a predetermined ingredient
within said sealed cavity;

and wherein said diaphragm 1s movable to an ingredient
dispensing position by pushing said diaphragm button
toward said Irangible membrane which thereby
causes said stake and said at least one stress concen-
trating rib to apply a pressure against said frangible
membrane abaxially of said at least one tear line and
thereby causing said at least one tear line to break and
create an opening in said sealed cavity wherethrough
an ingredient located within said cavity may freely
pass.

2. The dispensing capsule of claim 1, wherein the mngredi-
ent of said cavity comprises a consumable product.

3. The dispensing capsule of claim 1, wherein said cup and
said base are jointed together with a plastic weld.

4. The dispensing capsule of claim 1, wherein said base
turther comprises a cylindrical base mounting flange gener-
ally extending perpendicularly to said base plate along a
periphery thereol having a recerving container receptacle dis-
posed along a bottom periphery of said base mounting tflange
for receiving a recerving container, wherein said receiving
container receptacle threadably connects to a mouth of the
receiving container, thereby sealing liquid contents of the
receiving container therein when said dispensing capsule 1s
mounted for use on the receving container.

5. The dispensing capsule of claim 4, wherein said receiv-
ing container receptacle comprises an mverted “U” shaped
circular channel having an opening that recerves the mouth of
the receiving container and internal threading that cooperates
with mating screw threading of the receiving container.

6. The dispensing capsule of claim 5, wherein said receiv-
ing container receptacle further comprises a wedge seal that
comes 1n compression abutment with an upper periphery of
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the mouth of the recerving container and a bore seal disposed
on a surface opposing the internal threading such that a seal 1s
formed when the mouth and said recerving container recep-
tacle are threadably engaged that seals liquid contents of the
receiving container therein when said dispensing capsule 1s
mounted for use on the receving container.

7. The dispensing capsule of claim 1, wherein said cup
turther comprises a cylindrical cup mounting flange disposed
along a bottom edge of said cylindrical shaped side wall, said
cup mounting flange having a seal edge at 1ts bottom periph-
ery; and said base further comprises a cylindrical base mount-
ing tflange disposed substantially perpendicular to and along
an edge of said base plate, said base mounting tlange having
a seal edge at 1ts top periphery configured to receive said seal
edge of said cup mounting flange.

8. The dispensing capsule of claim 7, wherein said seal
edges of said cup mounting flange and said base mounting
flange comprise a tongue and groove combination wherein a
groove 1s disposed on said seal edge of said cup mounting
flange and a mating tongue 1s disposed on said seal edge of
said base mounting flange such that when said cup and said
base are jointed together, said seal edge of said cup mounting
flange 1s positioned in abutment with said seal edge of said
base mounting flange and said tongue of said base mounting
flange 1s seated snugly in the groove of said cup mounting
flange.

9. The dispensing capsule of claim 1, wherein said dia-
phragm button 1s adapted to lock in said ingredient dispensing
position after being pushed, holding said stake into said
opened frangible membrane to maintain the opening such that
the ingredient 1s discharged by flowing from said cavity
through the opening in said frangible membrane and into the
receiving container.

10. The dispensing capsule of claim 7, wherein an exterior
peripheral surface of said cup mounting flange comprises
ribbing.

11. The dispensing capsule of claim 7, wherein an exterior
peripheral surface of said base mounting tlange comprises
ribbing.

12. The dispensing capsule of claim 7, wherein said dis-
pensing capsule further comprises a drop band along the
bottom edge of said base mounting flange that functions as a
tamper evident seal.

13. The dispensing capsule of claim 1, wherein said dia-
phragm creates a flexible cavity volume such that an exces-
stve pressure 1n said sealed cavity 1s relieved.

14. The dispensing capsule of claim 1, wherein said stake
comprises a plurality of longitudinally disposed stress con-
centrating ribs which together define a diametric reach that 1s
substantially constant throughout the entire stake but reduced
at the opposing end of the diaphragm to a reduced diameter
portion, wherein said stress concentrating ribs concentrate an
axially transmitted force and direct 1t to said frangible mem-
brane of said base plate via said reduced diameter portion.

15. The dispensing capsule of claim 14, wherein said stake
1s integrally formed with said diaphragm as a single 1injection
molded unait.

16. The dispensing capsule of claim 14, wherein said stake
further comprising a securing portion having increased dia-
metric reach adjacent said diaphragm such that when said cup
1s inverted for filling operations, said securing portion causes
said stake to be self standing and when an opening 1s fully
formed 1n said frangible membrane, said securing portion
prevents said stake from passing through the opening, thereby
preventing a choking hazard from being deposited in the
receiving container.
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17. The dispensing capsule of claim 14, wherein said plu-
rality of stress concentrating ribs are symmetrically disposed
about the periphery of said stake.

18. The dispensing capsule of claim 14, wherein said plu-
rality of stress concentrating ribs are asymmetrically dis-
posed about the periphery of said stake.

19. The dispensing capsule of claim 1, wherein said at least
one elongated tear line 1s disposed on the upper surface of said
frangible membrane of said base plate 1nside said cavity of
said dispensing capsule.

20. The dispensing capsule of claim 1, wherein said at least
one elongated tear line 1s disposed on the lower surface of said
frangible membrane of said base plate outside said cavity of
said dispensing capsule.

21. The dispensing capsule of claim 1, wherein said at least
one tear line comprises both a first groove on the upper
surface and a second parallelly disposed corresponding
groove on the lower surface of said frangible membrane of
said base plate.

22. The dispensing capsule of claim 1, wherein said fran-

gible membrane comprises a downward sloping surface such 20

that a gravitational force urges the ingredient in the cavity to

discharge through an opening in said frangible membrane and
into the receiving container.
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23. The dispensing capsule of claim 1, wherein said fran-
gible membrane of the base plate comprises a door style
frangible membrane.

24. The dispensing capsule of claim 1, wherein said cylin-
drical shaped side wall has sufficient transparency for pre-
loaded contents to be visible to a user.

25. The dispensing capsule of claim 4, wherein said recerv-
ing container 1s a water bottle having a 38 millimeter mouth
opening.

26. The dispensing capsule of claim 1, wherein said fran-
gible membrane 1s capable of withstanding a differential
gauge pressure ol greater than 14 psi (9.6353 e+004 newtons/
square meter).

277. The dispensing capsule of claim 1, wherein said base of
said stake comprises a cone shaped surface having a cone
base that 1s concentrically disposed on said base of said stake
such that when said diaphragm button i1s depressed, materials
coming 1n contacting engagement with the cone shaped sur-
face are pushed sideways, away from said stake, thereby
facilitating movement of said stake downwardly toward said
frangible membrane.
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